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(54) BREATH CIRCUIT 

(57)Abstract 

PROBLEM TO BE SOLVED: To enable to instantly detect a 
change of patient's body temperature, by equipping a 
temperature detecting member which can detect exhalation 
temperature in a short time onto a part of the patient. 
SOLUTION: A Y-shaped tube 1 is set in the vicinity of the 
patient side mouth of a breath tube A constituting a part of 
this breath circuit, and a mask 3 or an air tube connection 
port 2 is formed on the entrance thereof. A carbon dioxide 
absorption apparatus is connected to one 4 of a branch pipe 
and fresh gas to the other 5. It is also preferable that a gas 
sampling tube 7 is set in the vicinity of the connection port 2 
and a warming Filter made of plastic is set on the opposite 
side of the mask 3 with respect to the gas sampling tube 7. A 
temperature detecting part 25 is set in the circuit or on the 
end part. The temperature detecting part 25 processes the 
detected exhalation temperature data by a computer and 
displays. Thus, a change of body temperature can be instantly 
grasped. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The respiratory circuit characterized by preparing the temperature detection member for 
detecting a patient's expiration temperature for a short time all over the respiratory circuit for general 
anesthesia or artificial ventilation. 

[Claim 2] The respiratory circuit according to claim 1 characterized by having an A-D converter for 
changing the analog detection signal from the aforementioned temperature detection member into a 
digital signal, and a computer for carrying out data processing of this digital signal. 
[Claim 3] The aforementioned temperature detection member is a respiratory circuit according to 
claim 1 or 2 characterized by being temperature-sensitive resistance wire. 

[Claim 4] The aforementioned temperature detection member is a respiratory circuit according to 
claim 1 or 2 characterized by being the thin film resistor of a semiconductor. 

[Claim 5] The aforementioned temperature detection member is a respiratory circuit according to 
claim 1 or 2 characterized by having the pulse generator for consisting of two vibrator which allotted 
and prepared the interval into expiration, adding a pulse to one vibrator, and making an acoustic wave 
take out, and the number machine of hour meters for carrying out counting of the pulse until the 
acoustic wave from aforementioned one vibrator is detected by the vibrator of another side. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the respiratory circuit 
equipped with the thermo sensor used in the case of general anesthesia or artificial ventilation. 
[0002] 

[Description of the Prior Art] Generally, in general anesthesia or artificial ventilation, although it is 
made to supply an anesthetic or oxygen in a patient's lungs using circulating respiratory circuits, such 
as an inhalation-anesthesia machine or a respirator, it is required during these disposal to measure a 
patient's temperature and to check a patient's condition. 

[0003] Especially, a patient may show the symptoms of the malignant hypethermia at the time of the 
general anesthesia processing accompanied by risk, and elevation of a patient's temperature was 
conventionally measured by elevation of a patient's rectal temperature, or color change of the soda 
lime for C02 absorption had detected by C02 elevation in the expiration by a patient's 
hypermetabolism. 
[0004] 

[Problem(s) to be Solved by the Invention] However, as for all, the reaction rate was slow, they could 
not detect a rapid condition change of a patient, especially generating of the malignant hypethermia in 
an instant, but the means for detecting temperature change of such a conventional patient dies, and 
made the patient result, or had the fear. 

[0005] this invention aims at offering the respiratory circuit which can detect temperature change of 

a patient in an instant in view of this point. 

[0006] 

[Means for Solving the Problem] Then, the temperature detection member for detecting expiration 
temperature for a short time was prepared for some patients. The vibrator which carries out the 
resistance thin line for detecting the temperature of the flowing expiration by change of electric 
resistance as a temperature detection member, the thin film resistor of a semiconductor or dispatch 
of the sound which spreads the inside of expiration, and reception is used. 
[0007] 

[Embodiments of the Invention] Hereafter, the example of this invention is explained with reference to 
a drawing. 

[0008] In drawing 1 , near the mouth of the patient of the pneumatic duct A which constitutes a part 
of respiratory circuit for general anesthesia, Y tube 1 is usually formed, the entrance of this Y tube is 
making the connection mouth 2 for connecting a mask 3 or a trachea tube (with no illustration), one 
branch pipe 4 of Y tube 1 is connected with the canister (with no illustration), and the fresh gas which 
the anesthetic gas mixed through the branch pipe 5 of another side is supplied. 

[0009] Near the connection mouth 2 of aforementioned Y tube 1, the gas sampling tube 7 is formed 
and is made to sample the flowing gas. Moreover, the moisturization filter made from plastics may be 
prepared in the opposite side in the mask 3 of the attachment section of this gas sampling tube, the 
temperature detection which makes the important section of this invention in the inside of the above- 
mentioned circuit, or the suitable position of an end — the member 25 is formed The aforementioned 
temperature detection member has rectangular plastics or the rectangular ceramic frame 23, as 
shown in drawin g 2 and drawin g 3 , the resistance thin line 24 of about 50-micrometer grade of 
platinum is coiled around this frame 23, and, thereby, the temperature of expiration is detected, 
pressing down the ends of the plastic frame 23 of the aforementioned rectangle by the flat wall in the 
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— the member 25 is being fixed in the body material 22 



[0010] By measuring the electric resistance of the resistance thin line 24, this method measures the 
temperature of the expiration which a user vomits. The aforementioned resistance thin line 24 
constitutes a part of well-known Wheatstone's-bridge circuit 30. The signal from this circuit 30 is 
inputted into amplifier 31 , and is amplified, and since this amplified amplification signal is an analog 
signal, this analog signal is changed into a digital signal by A-D converter 32. This digital signal is 
calculated by computer 33, and this operation signal is displayed outside with the external display 34, 
such as a display or a printer. Thus, by processing an expiration temperature signal electrically, it is 
possible to measure the temperature of expiration momentarily and to output outside. 
[0011] In order to enlarge the resistance of the aforementioned resistance thin line, it is desirable to 
stretch the resistance thin line 24 zigzag to a plastic frame, as shown in drawing 1 , and 2 and 3, if a 
line is made thin and the surface area is extended, the response time will become quick and the 
measurement for less than 0.5 seconds of it will be attained. 

[001 2] In addition, as shown in drawing 5 , a thin film resistor 40 is in some which use the same 
principle. That is, if the electric resistance value change near human beings temperature is 
remarkable and the semiconductor with a narrow band gap forms a temperature detection member in 
the shape of a film, a surface area will become large and the response time will become quick. The 
aforementioned thin film resistor 40 carries out the vacuum evaporationo of the polycrystal thin film 
of a semiconductor to the front face of a thin glass plate or the sheet metal of a mica, can 
manufacture it on it, and can form a resistor in it in the shape of a thin film using photo etching. 
[001 3] Next, principles differ, i.e., the equipment which measures the temperature change of acoustic 
velocity and measures the temperature change of expiration is explained. 

[0014] In drawing 6 and drawing 7 , the wall of this respiratory circuit is made to counter mutually, two 
vibrator 50 and 51 is formed in it, a pulse oscillator 52 is connected to one vibrator 50, and a pulse- 
like acoustic wave is generated from vibrator 50 by the pulse from this pulse oscillator 52. This 
acoustic wave spreads the space where expiration flows, and vibrates the vibrator 51 of another side. 
Amplifier 53 is connected to the aforementioned vibrator 51, and this amplifier 53 amplifies the input 
signal of vibrator 51. The aforementioned pulse generator 52 and amplifier 53 are connected to the 
number machine 54 of hour meters, if, as for this number machine 54 of hour meters, the voltage- 
output pulse P1 of a pulse oscillator 52 is inputted ( drawing 8 (a)) — the electronic gate — open 
(ON) — carrying out — ( — an input of the voltage-output pulse P2 after the acoustic wave based on 
drawing 8 (c)) and the voltage-output pulse P1 reaches vibrator 51 and amplifies the output of the 
vibrator 51 at that time closes the gate ( drawing 8 (c)) (OFF) From the reference pulse generator 
which was formed in the number machine 54 of hour meters and which is not illustrated, a pulse train 
is always given, and this pulse train is taken out only while the gate has open, and acoustic velocity is 
called for by carrying out counting of the number of these pulse trains. Per second 108 pulses are 
generated from the aforementioned reference pulse generator, and it is The output signal 

from the aforementioned number machine 54 of hour meters is calculated by computer 55, it asks for 
acoustic velocity, and this signal is outputted from the external drop 56 with which dace SUPURENU 
consists of a printer. 

[0015] The time T until 3.4cm, then the pulse sound sent to the acoustic velocity in expiration from 
an about 340 m/sec reason and vibrator 50 reach vibrator 51 becomes 3.4cm/340 m/sec=1x 10 to 4 
seconds about the interval between vibrator 50 and vibrator 51. In per second 108 pieces, then 1x10 
to 4 seconds, it becomes a 108x10-4=1 04 piece pulse number about the pulse number from a 
reference pulse generator. 

[001 6] Generally, since the acoustic velocity which spreads the inside of a gas is proportional to the 
square root of the gaseous absolute temperature T, grade and a pulse number decrease about 0.8% by 
5-degree C change at 35 degrees C in change of human being of the usual temperature to 40 degrees 
C. A changed part corresponding to the 5-degree C temperature change of the time T until the pulse 
acoustic wave by which it came from vibrator 50 reaches vibrator 51 becomes 10-4x0.8x10-2= 8x10 
to 7 seconds. If this is counted with the wave number of a reference pulse, it will serve as 80 pulses. 
Therefore, since the pulse number of 1/this 50, i.e., 160-piece grade, changes and even a 0.1-degree 
C temperature change can grasp change of this pulse number certainly, this thermometry method has 
a very high precision. Since it depends for the acoustic velocity in expiration not only on the 
temperature but on the carbon-dioxide-gas concentration in expiration and the temperature of a 
steam, although change of Kora soil also affects change of acoustic velocity, grasping change of a 
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required temperature medically has little influence. 
[001 7] 

[Effect of the Invention] Since it constituted as mentioned above, this invention can measure a 
patient's temperature momentarily by measuring the temperature of expiration, grasps change of a 
patient's condition quickly, can respond in a short time and does so the effect that a unforeseen 
accident can be prevented. 



[Translation done.] 
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DRAWINGS 



[Drawing 2] 
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[Drawing 3] 




[Drawing 5] 
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[Drawing 1] 
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